Surface acoustic wavefront sensor using custom optics.
We have designed and had manufactured a custom surface acoustic wavefront sensor, using a standard CMOS process. Ultrasound propagating along the surface of an object perturbs the reflection of incident laser light, which has been focused onto the object using a cylindrical lens. These high-frequency angular perturbations of reflected light relate to the amplitude and phase of the ultrasound along a line on the surface of the object, and thus correspond to the acoustic wavefront. The reflected light is imaged onto a custom linear array of split photodiodes; these simultaneously detect the high-frequency perturbations at several discrete points along the line, forming an acoustic wavefront sensor. As well as a description of the device, its role within an adaptive optical scanning acoustic microscope is discussed. The sensor detects the distortions to the acoustic wavefront after it has propagated through an aberrating medium, such as a metal containing grains of random orientation. The information attained may then be used to alter the generation profile of the optical generation source of the acoustic waves, thus reducing the distortion caused by the aberration and increasing the resolution and accuracy of the system as a whole.